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DETAILED ACTION 

Election/Restrictions 

1 . Applicants' election with traverse of Group la (claim 24) in the reply filed on 
February 17, 2009 is acknowledged. The traversal is on the ground(s) that a lack of 
unity of invention has not been properly established, and examination of all claims 
would not create a significant additional burden on the examiner. Upon further review of 
these groups of claims, these arguments are found to be persuasive, and both Groups I 
and II (all of claims 24-34) are examined in the sections that follow. 

Drawings 

2. Figures 2 and 6 should be designated by a legend such as --Prior Art-- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: "(73)" (see page 8, line 20); "(84)" (see page 8, line 25); "(146)" (see page 
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12, line 24); "(174)" (see page 13, line 29; page 14, line 16; and page 15, line 11); and 
"(224)" (see page 17, lines 10 and 27; and page 18, line 19). Corrected drawing sheets 
in compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The disclosure is objected to because of the following informalities: on page 7, 
last line, replace "3" with "31" after "body". On page 14, line 26, it is unclear what is 
meant by "magnesium alloy clean...", and it is believed that the term "is" should be 
added between "alloy" and "clean". On page 15, line 28, replace "devoice" with 
"devoid". On page 1 7, line 1 2, replace "1 23" with "1 31 " after "mold". On page 1 9, last 
line, replace "11,11" with "11,111 ". On page 20, line 7, replace "body7" with "body". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102/103 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



8. Claims 30-34 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Adachi et al. (US 6,769,473). 
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Regarding claims 30-34, Adachi et al. disclose a system (apparatus) and method 
for manufacturing and shaping semisolid and molten metals of a partly molten 
(semisolid) or molten metal slurry, respectively, of magnesium alloy by cooling the alloy 
and subsequently producing a magnesium alloy ingot (abstract; column 5, lines 3-5; 
column 20, lines 29-56; column 26, lines 38-54; column 28, lines 13-23; column 29, 
lines 44-52; Examples 1 0-1 3; and Figures 21 , 25, 29, 32, 37, and 71 ), in which the 
system and method includes at least the following features/steps: 

providing a melting furnace (ladle 10 of Figures 29 and 32) that melts metal, 
including magnesium alloy, for preparation of molten magnesium alloy; 

providing a tilted cooling body (jig 1 ,20 of Figures 21 and 32) having a tilted 
surface that defines a passage/path to allow molten or semisolid magnesium alloy 
supplied from the melting furnace to flow, such that the tilted cooling body (jig 1,20) 
further comprises a cooling mechanism (cooling pipes 4,4a,4b) to forcibly cool the 
surface of the tilted cooling body (1,20); 

providing/allowing the molten magnesium alloy (melt M) to flow down along the 
upper tilted surface of the tilted cooling body (jig 1 ,20 of Figures 21 and 32) that is 
forcibly cooled by a cooling mechanism (cooling pipes 4,4a,4b), such that the molten 
magnesium alloy generates and spheroidizes primary crystals on the tilted cooling body 
(1,20); 

applying vibrations to the molten metal in contact with the tilted cooling jig 
(arranged at an angle between 20 to 80 degrees - see Figures 21 and 32) onto which 
the molten magnesium alloy is flowing, such that the jig is vibrated (column 5, lines 3-5) 
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and is maintained in a semi-solid state, such that the device or cooling body is capable 
of producing a magnesium alloy at temperatures lower than a liquidus state and higher 
than a solidus state (defining a semi-solid state), resulting in crystallizing of the alloy to 
form spherical primary crystals (column 29, lines 44-45; and Figures 29 and 32); 

providing a mold that receives the magnesium alloy metal slurry flowing down in 
a partly molten (semisolid) state from the surface of the tilted cooling body (1,20) to form 
an ingot in the mold; and 

providing a mold cooling and vibrating/rotating mechanism (Figure 27) to result in 
forcibly cooling and vibrating of the semisolid slurry in the mold to form the ingot, and a 
conveying/driving mechanism (Figures 25 and 37) to move the cooling body to withdraw 
it from the inlet of the mold. 

Although not specifically shown (as a structural element) by Adachi et al., the 
teachings of Adachi et al. include that the crystal nuclei "are generated by applying 
vibrations to the molten metal in contact with either the jig or the insulated vessel or 
both" (column 5, lines 3-5). As a result, it would be inherent and/or obvious that 
application of vibrations would be generated by a "vibrating mechanism" that is not 
distinctly shown (in structural form) by Adachi et al. In addition, not only do Adachi et al. 
disclose "crystal nuclei" to initiate production of crystals, but they also disclose the 
"generation of spherical primary crystals and ending with the molding step" (column 29, 
lines 44-45), and is further disclosed in Examples 10-13. 
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Claim Rejections - 35 USC § 103 

9. Claims 24-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adachiet al. (US 6,769,473). 

Regarding claims 24-29, Adachi et al. disclose and/or suggest the features of 
system (apparatus) claims 30-34. Adachi et al. do not specifically disclose the step of 
forcibly liberating the crystals from the surface of the (tilted) cooling body or on the inner 
surface of the mold in an initial stage of crystallization and positioning the cooling body 
into the mold before the steps of crystal generating and liberating. 

However, as set forth in the above 35 USC 102/103 rejections, Adachi et al. 
disclose the production of not only "crystal nuclei" (which would be considered by one of 
ordinary skill in the art as an "initial" stage of crystallization), but also "spherical primary 
crystals" generated on the tilted cooling body and on the inner surface of the mold. 
Although the above "applying vibrations..." and "providing a mold cooling and 
vibrating/rotating..." steps of the tilted cooling body and/or mold, as disclosed by Adachi 
et al., do not necessarily result in forcibly liberating the crystals from surfaces (as a 
portion of crystals would solidify on the surfaces of the cooling body or mold prior to 
forcibly liberating), one of ordinary skill in the art would have recognized that the 
temperatures of the cooling body and mold would be readily adjusted to be a few 
degrees higher or lower while still being in the semisolid (partly molten) state via routine 
experimentation, thus resulting in the vibrations to enhance forcibly liberating the 
crystals from the surfaces. In addition, the temperature control would also affect the 
state of the molten magnesium alloy with regard to its "initial" stage of crystallization, to 
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be selectively crystallizing on the surface of the cooling body or on the inner surface of 
the mold, thus resulting in a desired degree of fine-grained, spherical crystallization of 
the magnesium alloy material to form an ingot in a convenient and inexpensive manner, 
without relying upon mechanical or electromagnetic agitation (Adachi et al.; abstract). 

Response to Arguments 

1 0. The examiner acknowledges the applicants' amendment provided with the 
request for continued examination received by the USPTO on November 10, 2008. 
After mailing of a restriction requirement on January 14, 2009, the applicants' traversal 
in their restriction response dated February 17, 2009 was deemed persuasive (see 
above section 1 ). New objections to the drawings and specification are raised in above 
sections 2-4. The applicants have cancelled claims 13-23, and have added new claims 
24-34. Claims 24-34 are currently under consideration in the application. 

1 1 . Applicants' arguments with respect to claims 1 3-23 (which were cancelled and 
replaced in favor of new claims 24-34) have been considered but are moot in view of 
the new ground(s) of rejection. 

With regard to the applicants' remarks/arguments on pages 6-8 of the 
amendment dated November 10, 2008, it is noted that the applicants' major argument is 
that Adachi et al. (US 6,769,473) teaches that the cooling body is cooled to "generate 
crystal nuclei instead of crystals". The examiner respectfully disagrees, as Adachi et al. 
disclose and/or suggest that fine-grained, spherical crystallization of magnesium alloy 
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materials is effected by the cooling body in the "initial" crystallization stage via formation 
of crystal nuclei (abstract; column 29, lines 44-45; and Examples 10-13). Contrary to 
the applicants' statement (in the 2 nd paragraph on page 7 of the remarks/arguments 
section), the process of feeding the "semisolid alloy" containing a large number of 
crystal nuclei into an insulated vessel also would include a portion of spherical crystals 
initiated by such crystal nuclei, as would be inherent and/or obvious in view of the 
crystal formation being dependent on the temperature of the alloy. Moreover, such 
"crystal nuclei" are not precluded from being "crystals" themselves in the "initial" crystal 
growth stage. Overall, the system/apparatus claims 30-34 are rejected under 35 USC 
102/103, due in part because the "crystals" (product) do not impart any additional 
structural features to the system/apparatus, as well as these claims including several 
"intended use" limitations, such as "for forcibly cooling..." and "for vibrating the tilted 
cooling body to liberate the crystals...". See MPEP 21 14 and 21 15. Since previously 
examined claims 13-23 were cancelled and replaced with new claims 24-34, the (new) 
35 USC 102/103 and 35 USC 103(a) rejections above are in a revised format and 
address practically all of the applicants' remarks/arguments set forth in the November 
10, 2008 amendment (as contrasted with the prior 35 USC 102(e) and 35 USC 103(a) 
rejections of the final rejection, including combination with US 6,1 65,41 1 , which is no 
longer applied in the 35 USC 103(a) rejections). In view of the above reasons, claims 
24-34 are rejected. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin P. Kerns whose telephone number is (571)272- 
1 178. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

March 26, 2009 



